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Instructions to the candidates.:

1) Q. 1iscompulsery.

2) Attempr0.2 o Q.3, Q.4 or Q.5, 0.6 or Q,7, Q.8 or Q.9.

3) Neat diagrams must be drawn wherever necessary.

4) Figure tothe right indicates full marks.

5) Use of electronic pocket calculator is allowed.

6) Assume suitable data, if necessary.

Q1) Writerthie correct option for the following multiple Choice questions. [10]

0
a) Ifzisahomogeneous function of »and y’and if z= f(u) then xa—u + y@—u 1s
X V
[1]
A i S (u)
i) ' ) s
f (u) S (u)
o L@ AT
S (u) f(u)
b) The product of eigery values of a matrix A is equal to [1]
1)  Trace of A i) Determinant of A
i) Rank of A iv) None of the
1 11
¢) Theeigenvaluesof A=|1 1 1] are [2]
1 11
) 0,00 i) 0,0,1

iy 0,0,3 iv) 1,11



d)

Q2) a)

b)

03) a)

b)

c)

I 1T ™

The rank of the matrix A={1 -1/ 0] is [2]
1< 1
) 2 i) 0
i) 1 iv) 3
If 2+ 47 2xy then Huv) is [2]
u=x , V= 2x
X S a(x, )
) xR i) 2(x-)7)
i) 40y’ v) 4(x-?)
9
If(x 57 cos. 0 and y = r sin O then o 1S [2]
r X
L i, 4
1) ) 1) y2
.--) rz . ) r
i) 5 1V
y2
vy 2
c (—x /4a f) ov o 0%V
If v= ﬁe then.show that E =a y . [5]
[ ou ou )
If”:f(fj‘Ir x2+y2 prove that xa+y5:(x2+y2)é. [5]

1 1 1
If u=fx*—)?,y*— 2222~ x?) then find the value of ;fx +;fy +;fz.[5]
OR

(&t] (&cj v (6)})
2 — 2 — o N xan = | —
If x* = au + by, y* = au — bv prove that | 5 Lvad), ~Lay ) v ),

5]

x@_u + 8_u =2 cotu
prove that o Y o . [5]

3 3
Ifuzsec—l[u
xX+y

Yo Oz _o0z_ 0z
Ifz=f(x,y)andx=¢"“+¢e", y=¢*—e"show tha ou ov ox y@y'[sl
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04) 2)
b)

Q5) a)

b)

Q6) a)

b)

Q7) a)

b)

Ifx=u(1-v),y=uv, prove that JJ'= 1. [5]
Prove that the functions u =y + Z) v = x + 22>, w = x — 4yz — 2)” are

functionally dependent and find the relation between them. [5]
Find the maximum and minimum values of x>+ y*+ 8y + 15. [5]
OR
a(x,y)

If w’+v* = x + potr} + v>= x’+)° Find

o(u,v) -’ 5]

A power.disSipated-in a resistor is given by P = EY ¢ Using calculus, find

the approximate percentage error in P when E is increased by 3% and R

is irtereased-by 2%. [5]

Diyvide 24 into three parts such that the continued product of the first,

square of’the second and cube of the third may be. maximum. [5]
OR

Determine values of k& for which the equations [5]

2x—3y+5z=k,3x+y—z=2,x+4y— 6z =1 are consistent.

Fxamine following set of vectors fomlinearly‘dependance. [5]

X, =(1,24), X, = (2-1,3), X, = 031,2), X, = (-3,7,2).

B N
AN A
Show that A = %/5 %/5 —/ % is an orthogonal matrix. [5]
-1 I 1
VAR VA
OR
Solve the system of equations i3]

xX+y+3z=0x-yx+7=0;x+2y=0;x—y+2z=0
Examine whether thé set of vectors X =(5,3,2), X=(2,1,1), X.=(3,1,6)

are linearly independent. [S]
Find the current I, I, I, in the circuit shown in the figures [5]
Iy \ \ AN
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08) a)

b)

09) a)

b)

3 5
Find eigen values and eigen vectorS for the given matrix A = { 5 4} :

[S]

1 0 1
Verify Cayley Hamilton flieorem for following matrix A={0 1 0.[5]
0 0 1
Find the medal mdtrix P which diagonalises the following matrix
. TA-2
A5 4 5]
OR
Find eigén values and eigen vector correspondingfo largest eigen value
15 0 -15
of a following matrix A QG P R [5]
5 0~+5

Verify Cayley Hamilton theorem for fellowing matrix and hence find A™

NEEE
o2 5]

Express the following quadratic form as "Sum of the squares form" by
congruent transformatien. Write down the corresponding linear
transformation. i3]

Q(X) = 6x12 + 3X§ + 3)(:% — 4xle + 4XIX3 — ZX2X3

R A 4
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